In this article, we examine the role of environmental quality and economic growth in the determination of health expenditure in the Middle East and North Africa region (MENA) countries for the period 1995-2014 using Autoregressive Distributed Lag (ARDL) method to explore the estimating the impacts of economic growth and environmental quality on heath expenditure. The results show that health expenditure, income, CO 2 and PM 10 emissions are a cointegrated panel. While long-run elasticities show that income and CO 2 and PM 10 emissions have statistically significant positive effects on health expenditure. The results show that the income elasticity is inelastic, that health expenditure is not more sensitive to income and the adjustment to changes in income in MENA countries.
Introduction
During the last decade, epidemiological studies around the world have measured increased mortality and morbidity associated with air pollution. Quantifying the impact of air pollution on public health is increasingly an essential component in the policy debate.
Although impact assessments on health can provide important information for health decisions in regulation and for the public, the results are often subject to misinterpretation, even if the assessment is done rigorously, and multiple uncertainties are carefully presented and explained to policymakers, the press, and the public (Bilthoven, 2000) .
About half of the world's population and up to 95% of the population in low-income countries still relies on solid fuels, including firewood and other biomass fuels to meet the energy needs for basics such as cooking and heating. The overall use of biomass for energy production does not decrease, and it is actually increasing in the poorest households (Schmieder & Neidell, 2008) .
The costs of health care systems are indisputable, and put more pressure on government budgets, potentially requiring an increase in health care spending argue that the relationship between environmental conditions, public policies of protection of public health and the KEYWORDS co 2 emissions; economic growth; health expenditure; panel data; Pm 10 ; middle East and north africa region (mEna) ecosystem, and the costs of health care to connect to a broad debate on cost control in the health care system. The main source of environmental cost is air pollution (Gerdtham & Jonsson, 1991; Jerrett, Eyles, Dufournaud, & Birch, 2003) .
While air pollution leads to environmental damage which must supported by the company, the air pollution that adversely affects human health has a negative impact on labour productivity. This affects the industrial production and domestic output, thus affecting the growth of businesses and the economy.
This article proposes to extend the work on the determinants of health expenditure in two new ways. This is the first study that attempts to estimate the impact of environmental quality on health spending using a panel cointegration framework.
Our article differs from other studies in this field in several aspects. First, to the best of our knowledge it is the only study that disaggregated health expenditure to study its effects on economic growth, CO 2 emissions and PM 10 . Second, it is the only study that employs panel data techniques to assess the relative importance of health expenditure, while the overwhelming majority of studies in this field use either cross-section or time series techniques.
This study proposes for the first time a comprehensive panel data analysis of the determinants of health expenditures for a group of 11 countries in the MENA region. The rest of this article is organised as follows. Section 2 consists of a literature review. Section 3 presents the estimation method, definitions of variables and data sources. Section 4 provides the empirical results and discusses the causal relationship between the burden of defence and economic growth. Section 5 provides the conclusion.
Literature review
The literature that examines the determinants of health expenditure is increasing. The literature reviewed several determinants of health spending, including income, ageing of the population, the number of practicing physicians, the participation rate in the female labour force, the health expenditure funded the amount of foreign aid, the rate of urbanisation, among other non-economic factors. The main source of pollution is the environmental cost (pollution, noise) of air.
The costs of environmental contamination are indisputable, and put greater pressure on government budgets; potentially requiring an increase in health care expenditure (Gerdtham & Jonsson, 1991) . For OECD countries, Hitiris and Posnett (1992) examined the relationship between health expenditure per capita income and per capita of the population aged 65 and over for 20 years during the period 1960 to 1987. Their results revealed that the income of the population aged over 65 had a statistically significant positive effect on health spending. Similarity, Gerdtham, Sogaard, Andersson, and Jonsson (1992) estimated the impact of income per capita, number of physicians, the ratio of participation of the female workforce, the share of the population living in cities, and the population aged over 65 years with several dummy variables for the 19 OECD countries for the year 1987. They found that the income of the population aged over 65 had a statistically significant positive effect on health expenditures per capita; doctors and urbanisation have had a statistically significant negative effect on per capita health expenditures.
In specific studies on a single country, Matteo and Matteo (1998) studied the determinants of health expenditure for Canada at a provincial level. They used a model in which they specified the provincial health expenditure according to the provincial per capita income, population in the province aged over 65 years and provincial federal transfer revenues for the period 1965-1991. They found that while income and age had a statistically significant positive effect, federal transfers have had a statistically significant negative effect on health expenditures. Karatzas (2000) examined the relationship between health expenditure and economic factors, demographic factors and health stock, for the US over the period 1962 to 1989. Its main findings were that the income distribution, the number of doctors, the number of nurses affect health expenditure, while the price index health, the number of hospital beds, and the cities of the US with a population of over one hundred thousand inhabitants had a statistically significant negative effect on performing health expenditures. Oslo, Hansen and Selte (2000) investigated the relationship between air pollution and human health effects. Their focus was to investigate the impact of deteriorating health due to air pollution, which leads to more sick leave and affects labour productivity. They used data from Oslo and employed a logit model. They found that yearly increases in small particulate matter increases the amount of sick leave, which negatively impacts trade and industry. In addition, Tang (2009) investigated the health-income nexus for Malaysia using the cointegration and causality tests. However, the empirical evidence of health care expenditure and real income for Malaysia remains controversial. Tang used the annual data from 1960 to 2007 to assess the relationship between health care expenditure and real income in Malaysia. Unfortunately, the author found that health care expenditure and real income are not cointegrated, the author found evidence of two-way causality.
Concerning health expenditure, available evidence suggests that at low levels of development, public expenditure on health has a stronger effect on mortality rates when compared with private expenditure at high development levels the opposite is shown to be true. Gupta, Verhoeven, and Tiongson (2001) provide evidence from 70 countries that public spending on health is more important for the health of the poor in low-income countries than in the high-income countries, suggesting higher returns on health spending in the former countries compared with the latter group.
Using panel data, Bloom, Canning, and Sevilla (2001) studied the effects of health on economic growth between 1960 and 1990 in different counties with the help of nonlinear regression. In their production, function of physical capital (labour) and human capital (education and health) was used as input. The results showed that health had a positive and significant effect on economic growth. The result also showed that a one year increase in life expectancy of the population leads to a 4% increase in production. In addition, this study identified that the increase in government health spending had a significant and positive impact on labour productivity. For cross-sectional data from 49 counties of Ontario, Canada, Jerrett et al. (2003) examined the relationship between environmental quality (proxied by total pollution emissions and government expenditures devoted to defending environmental quality) and health care expenditure. They found that countries with higher pollution have per capita health expenditures, and countries defending that spend more on environmental quality have lower expenditures on health care. Considering the role of environmental quality in determining per capita health expenditures, Narayan and Narayan (2006) used a panel cointegration approach to explore both short-run and long-run impacts of environmental quality. The empirical analysis is based on eight OECD countries, namely Austria, Denmark, Iceland, Ireland, Norway, Spain, Switzerland and the UK for the period 1980 to 1999. They found that per capita health expenditure, per capita income, carbon monoxide emissions, sulfur oxide emissions and nitrogen oxide emissions are panel cointegrated. Similarity, Wang et al. (2007) applied the method of Granger causality, which is more accurate than the classical correlation analysis method, to determine whether the main air pollutants: Nitrogen oxides (NOx), sulfur dioxide (SO2), carbon monoxide (CO), total suspended particulates (TSP), PM 10 (particulate matter smaller than 10 microns) and the mortality of respiratory diseases of the residents in Beijing have causal relationship. After ensuring NOx, SO 2 and CO as the responsible substances, they used the time series method to construct the autoregressive integrated moving average model (ARIMA) of the pollutants, so that we could predict the amount of the pollutants from 2005 to 2008. In the end, reducing the amount of pollutants by 10% in the neural network model. Rao, Jani, and Sanjivee (2008) used annual data from 1981 to 2005 analyse the causal link between spending on health care and real income in five Association of Southeast Asian Nations (ASEAN) countries using Granger causality standard tests. In general, the results are a mixed causality among the five ASEAN countries. Specifically, the study found that there is bilateral causality between health care spending and real income in Indonesia and Thailand, while the only unilateral causality from the real incomes of health care spending has been detected in Malaysia and Singapore. However, the causal link between expenditure and revenue of health care is neutral for the Philippines. For the 15 member countries of the Organisation of Islamic Cooperation (OIC), Peykerjou, Gollu, Gashti, and Shahrivar (2011) studied the relationship between health and economic growth between 2001 and 2009. The aim of this study was to examine the effects of different health indicators on economic growth. The results showed that the increase in economic growth in OIC countries was also due to the increase in life expectancy. It was also observed in this study that there was a negative relationship between fertility and economic growth in the OIC member countries. For low-income countries and sub-Saharan Africa, Tekabe (2012) studied the impact of enrollment rates, the fertility rate (births per woman in total), mortality rate and life expectancy on growth. It found that mortality and fertility rates had influenced economic growth. It also concluded that there was no causal link between income and health per capita while there was a two-way relationship between GDP per capita and mortality. This study also suggested that simultaneity exists between GDP per capita and health.
An analysis was undertaken by Khoshnevis Yazdi, Tahmasebi, and Mastorakis (2014) . They examined the relation between environmental quality, income and health expenditure for the period 1967 to 2010 in Iran. They used a cointegration and Autoregressive Distributed Lag (ARDL) approach to explore the possibility of estimating both the shortand long-run effects of environmental quality. We find that health spending, revenues, sulfur oxide emissions and carbon monoxide emissions are cointegrated. Although short and longrun income elasticities show that the emissions of sulfur oxide and carbon monoxide exert a statistically significant positive effect on health spending. Suspended particulate matter (SPM) emissions have a statistically significant positive impact on health expenditure in the short-and long-run.
Data and methodology

Data
In this article, we try to fill this research gap by examining health care spending in the Middle East and North Africa region (MENA) region includes, Algeria, Djibouti Egypt, Iran, Iraq, Jordan, Lebanon Libya, Morocco, Syrian and Tunisia, Data for the above variables are annual data and are sourced from WDI (2015 
Methodology
The choice of variables for estimation in this study is in line with the model developed by Evans, Tandon, Murray, and Lauer (2000) . They used a production function approach for the estimation of efficiency of health care expenditure.
Our model specification extends the bivariate model, first used by Newhouse (1977) and applied by most of the literature, where per capita health spending is modelled as a function of per capita income and the role of quality environmental, proxy particulate matter (10 microns) emissions and emissions of carbon dioxide. Second, this study undertakes for the first time a comprehensive panel data analysis of the determinants of health expenditures for a group of MENA countries. More specifically, we apply a panel cointegration test suggested by Pedroni (1999) and use panel fixed effect estimators (Gerdtham et al., 1992; Murthy & Ukpolo, 1994) . On the other hand, when environmental quality declines, it negatively impacts people's health. A deterioration in health demands more expenditures on health care.
It follows that the PM 10 and carbon monoxide all deteriorate environmental quality by causing air pollution, thus having a negative impact on human health. This implies that health care demand is expected to increase (Narayan, Narayan, & Mishra, 2010) .
Levin et al. proposed a panel unit root test based on an Augmented Dickey-Fuller (ADF) test and assumed the homogeneity in the 'fixed effects' is a source of considerable confusion. As we shall see, the basic idea is very simple. Consider the linear model. The model has the following form:
Where i is a country index and t indicates the number of the cross-section regression of the panel, HE is the per capita health expenditures, GDP is the real per capita income (constant price 2005 $), CO 2 and PM 10 emissions show environmental delegations. The term ε t is the error term bounded with the classical statistical properties.
The effect of expenditure growth on economic growth is considered availability of data and positive; when health care. We expect an increase in revenues and quality deterioration in environmental through several programmes to positively impact health expenditures. As countries develop, they have more to spend on health care, this is well-known, and empirical studies support autoregression coefficients for all units of the panel with the independence section.
Empirical investigation in this article follows three steps: (1) We test for non-stationarity in the variables of a multivariate cointegration and error-correction GDP and health expenditure. We used the Im, Pesaran and Shin unit root framework; (2) We look for existence of long-run relationship using the ARDL approach. Since the appropriateness of the cointegration analysis depends on all series being integrated in order one, the time series properties of the data must be discovered before any estimation is carried out. There are several statistics that may use to test for a unit root in panel data, but since our panel data set is not too long, we use the Levin, Lin and Chu (2002) test.
(1) HE it = 0 + 1 CO2 it + 2 PM 10 it + 3 GDP it + i + ij Figure 1 shows the trend of total health expenditures/GDP for the 11 countries: Djibouti, Egypt, Iran, Iraq, Jordan, Lebanon, Libya, Morocco, Syrian Arab, Tunisia and Algeria from 1995 to 2014. There is a general trend of a health expenditure/GDP increase in all nations.
Econometric results
The ratio of health expenditure/GDP in the MENA countries in different periods is compared the health expenditure/GDP increased in most countries in 2008 except Morocco, Tunisia and Egypt. This study shows two conclusions. First, the cross-sectional analysis of certain periods, health care expenditure in the different countries is quite different; between countries in the MENA countries with similar levels of economic development, the difference is still significant. Second, the long-run development, regardless of medical levels, expenditure on health care in the different countries are increasing. In addition, the growing rate of spending on health care is more important than the national income. Growth in health care expenditure has a positive effect on GDP. Figure 1 . total expenditure on health/GDP ratios for 11 mEna countries. source: WDi, 2015.
Panel unit root tests
The first step is to determine whether the variables are stationary. If the variables contain a unit root, the next step is to check if there is a cointegration relationship between variables. Table 2 shows the results of the unit root tests. All variables are not stationary at the significant level of 5% according to the test results. They are static when the first differences are taken into I (1).
Panel cointegration
When the variables are static in their first differences, it is possible to apply cointegration analysis on the variables. The Pedroni Johansen cointegration Fisher test was performed and the results are shown in Table 3 .
Regarding the results of Pedroni panel cointegration tests, the null hypothesis suggests that there is a cointegration between the variables in terms of statistics panel and group. In other words, there is a long-run relationship between health expenditures, GDP, CO 2 emissions and PM 10 emissions. Similarly, the null hypothesis, which suggests that there is no cointegration between the variables, is also rejected and it concluded that the variables are cointegrated according to test results panel cointegration.
Estimation of the long-run equilibrium
Our final step is the estimation of the long-run relationships between health expenditures and income, CO 2 emissions and PM 10 emissions. We chose the econometric technique best notes: all unit root tests are performed with individual intercept for each series. the optimal lag length was selected automatically using the schwarz information criteria. the null hypothesis is a unit root for all the tests (**) denotes statistical significance at the (5% Table 4 . The coefficients of GDP are significant at 5% and 1% levels. GDP has a positive long-run effect on health expenditure in MENA countries. The implication is that increases in real GDP tend to increase health expenditure in the long-run. GDP explains around 0.65% of the increase in health expenditure. One interpretation of this result is that if after an economic boom, which generates more income for people, health expenditure increases, then it may take a recession for per capita health expenditures to fall. This also confirms the findings of Hitiris (1999) , Kiymaz, Akbulut and Demir (2006) , and Zheng, Yu, Zhang and Zhang (2010) that increases in national income has a positive long run effect on public health spending. The implication is that increases in real GDP tend to raise public expenditure in the long-run. Similar to Hitiris and Posnett (1992) , we claimed that the extent to which GDP has a positive effect on health care expenditure. We find evidence between national income and health expenditure, and that health expenditure is a necessity, not a luxury good. In Djibouti it is a luxury good and health expenditure is an inferior good for Algeria, Egypt, Morocco, Syrian Arab and Tunisia. As a necessity, much effort must be made by government to make it available to all, regardless location, age, gender, religion or tribe, social or economic status of the individual.
The CO 2 emissions coefficient is significant within the period under study at a 5% level. In our sample, the CO 2 emissions explain around 0.27% of the increase in health expenditures and are consistent with Toor and Butt's (2005) findings that pollution has the potential to spur public health spending. The implication is that air pollution increases public health spending, but at small levels. The PM 10 emissions explain around 0.23% of the increase in health expenditures.
Conclusion
The purpose of this study was to contribute to the literature of ecological economics and health that modelled the determinants of health expenditures. We have extended this work by introducing quality variables of the environment. In other words, we proposed a model that examined the relationship between health expenditure, income, CO 2 emissions and PM 10 emissions. We used the framework of cointegration on panel data, and in so doing we felt long-run elasticities of the determinants of health expenditure. Our empirical analysis is based on a panel of countries in the MENA countries for the period 1995-2014 using ARDL methods to estimate elasticities. We found that the four variables in our proposed panel regression model are integrated of order one. With the assistance of the panel Pedroni cointegration, we found overwhelming evidence between the panel cointegration between health expenditures and its determinants. Economic growth has statistically significant and positive effects on health expenditure. Health care is a necessity, and not a luxury good, in the MENA countries. The result that health care is a 'need' and a normal good, at the mean data points, confirms the a priori notion that health care behaviour changes with the level of economic development. With economic growth in the MENA countries, the consumption of crude oil, gasoline, kerosene, diesel and fuel oil will increase. Our results imply that economic growth will come at the cost of environmental degradation, which increases the risk of pollution induced health diseases, including mortality.
Finally, our results suggest that health policy should include environmental quality issues, for failure to do so is likely to see an increase in health care expenditures. As pointed out earlier, health care expenditures in GDP in the MENA countries is increasing, which is potentially at the expense of: (1) expenditures on maintaining environmental quality to a certain standard; and (2) expenditures on other sectors, such as education. This implies that if the proportion of health expenditure goes to caring for those affected from deterioration in environmental quality, then there are fewer funds available to cater for upgrading environmental quality and if this process continues, it is likely to lead to more pressure on government budgets. The policies that aim to raise real GDP in the MENA countries economy would be very beneficial to government investment in the health sector.
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